Search and selection methods {#section1-2050312120929239}
============================

A controlled literature search was performed to obtain research on outcomes of critical limb ischemia (CLI) patients undergoing complete leg revascularization for peripheral artery disease (PAD) inflow and outflow disease ([Figure 1](#fig1-2050312120929239){ref-type="fig"}). Data for this review were identified by queries of medical and life science databases, expert referral, and references from relevant articles published between 1997 and 2019. PubMed and ScienceDirect databases were searched as follows: PubMed User Query: ("complete leg" or "inflow" or "hybrid" or "outflow") AND revascularization AND endovascular AND (CLI or "critical limb ischemia") AND English (Language) and ScienceDirect User Query: ("complete leg" OR inflow OR outflow OR hybrid) AND revascularization AND (CLI or "critical limb ischemia") AND English (Language) AND humans AND angioplasty. Only primary and secondary research articles, published in English, involved lower extremity CLI PAD in human subjects, and focused on endovascular inflow and/or outflow revascularization treatments, were included.

![A controlled literature search algorithm on outcomes of patients undergoing complete leg revascularization for peripheral artery inflow and outflow disease.](10.1177_2050312120929239-fig1){#fig1-2050312120929239}

Introduction {#section2-2050312120929239}
============

PAD is on the rise worldwide, with rates both of claudication and CLI, also known as chronic limb-threatening ischemia (CLTI), steadily increasing. PAD made headlines in 2013 when it was referred to as a global pandemic, which affected six times as many individuals as did the HIV pandemic, with a worldwide burden of nearly a quarter billion people at that time.^[@bibr1-2050312120929239]^ This number was considered a conservative estimate, based upon a systematic literature review spanning the first decade of this millennium.^[@bibr2-2050312120929239]^ In the ensuing years, not only has the global burden of PAD continued to rise, but also the WHO has cited a lack of support for patients with PAD and stressed the need for greater awareness and treatment.^[@bibr3-2050312120929239]^ While efforts have focused on the prevention of PAD, those patients whose disease has already progressed to CLI often face a lack of knowledge in regard to existing treatment options. CLI represents an advanced clinical presentation of PAD and is associated with a 25% 1-year mortality rate and a 25% 1-year major amputation rate.^[@bibr4-2050312120929239]^ Of all US PAD patients, approximately 1% will progress to CLI,^[@bibr5-2050312120929239]^ and of subjects currently diagnosed with claudication, 10%--15% will progress to CLI.^[@bibr6-2050312120929239]^ Historically, bypass surgery was considered the appropriate first-line therapy for CLI; however, guidelines and practice have changed dramatically in recent years.

CLI patients tend to have multilevel disease and, unlike for claudication patients, inflow-only revascularization is often insufficient.^[@bibr7-2050312120929239],[@bibr8-2050312120929239]^ For CLI, it is typically preferred to obtain in-line flow to the foot with at least one patent tibial/peroneal artery. This requires complete revascularization of the limb to treat both inflow and outflow lesions. Specifically for patients with common femoral artery (CFA) disease, complete revascularization has been shown to yield a higher postoperative ankle brachial index (ABI) than does incomplete revascularization, and treating both inflow and outflow disease may contribute to improved limb salvage rates.^[@bibr7-2050312120929239]^ There is disagreement on the optimal approach to achieve either incomplete or complete revascularization in CLI patients. The aim of this article is to review the published literature of the past 20 years regarding lower extremity PAD revascularization methods, for both inflow and outflow, in order to discern best practices for future therapy.

Hybrid: endovascular + surgery {#section3-2050312120929239}
==============================

Hybrid revascularization is a dual technique that typically utilizes endovascular methods to treat inflow disease and surgical revascularization for femoral or infrainguinal disease.^[@bibr9-2050312120929239]^ In CLI patients, iliac stenting is a standard endovascular route, coupled with common femoral endarterectomy or femoral--popliteal bypass as the adjunctive surgical procedure.^[@bibr8-2050312120929239]^ Heart disease, renal insufficiency, and diabetes are comorbidities commonly seen in the PAD population. In comorbid patients with multilevel disease, the hybrid technique is an attractive option that allows low complication and mortality rates and a high limb salvage rate.^[@bibr10-2050312120929239]^ As of 2013, it was estimated that 5%--21% of all limb revascularization procedures performed in the United States were hybrid interventions, with iliac stenting and CFA endarterectomy as the most common case types.^[@bibr11-2050312120929239]^ More recent technologies have allowed endovascular therapies to include interventions on many arteries such as the superficial femoral, popliteal, proximal and distal tibial vessels as well as the pedal arterial circulation. The primary target population for these interventions are subjects with multilevel arterial occlusive disease. Approximately one-fourth of these patients will require both aortoiliac and infrainguinal revascularization; however, with hybrid surgery, either inflow or outflow arteries may be revascularized ([Figure 2](#fig2-2050312120929239){ref-type="fig"}). In fact, in a series of cases reported by Kavanagh et al., hybrid-based external iliac and femoral endarterectomy yielded such significant increases in inflow, that outflow revascularization was often unnecessary.^[@bibr12-2050312120929239]^ This, of course, is dependent on the presenting pathology and Rutherford classification ([Figure 3](#fig3-2050312120929239){ref-type="fig"}).

![Anatomic location of inflow, outflow, and runoff vessels.](10.1177_2050312120929239-fig2){#fig2-2050312120929239}

![Rutherford classification (RC) of peripheral artery disease and presenting pathology.\
RC1: mild claudication; RC2: moderate claudication; RC3: severe claudication; RC4: ischemic rest pain; RC5: minor tissue loss---nonhealing ulcer, focal gangrene with diffuse pedal ischemia; RC6: major tissue loss---extending above transmetatarsal level.](10.1177_2050312120929239-fig3){#fig3-2050312120929239}

Hybrid procedures may offer the advantages of noninvasive endovascular techniques without the consequences of invasive surgical methods. For example, treating TransAtlantic Inter-Society Consensus (TASC) C and D lesions of the iliofemoral arteries entirely by open bypass surgery correlates with substantial morbidity and mortality, but the mid-term and long-term outcomes are superior to those of solely percutaneous revascularization procedures.^[@bibr13-2050312120929239]^ Huynh and Bechara^[@bibr11-2050312120929239]^ showed that hybrid procedures yield much lower morbidity and mortality rates than surgical bypass for inflow/outflow disease, with comparably high limb salvage rates. Zhou et al. performed hybrid procedures in which open revascularization was performed to correct inflow, outflow, or both diseases. They concluded that treating multilevel infrainguinal artery occlusive disease by the hybrid method yielded shorter hospitalization stays, less perioperative morbidity, and similar early- and long-term efficacy compared with open revascularization.^[@bibr14-2050312120929239]^ For TASC C/D iliac lesions, endovascular procedures are now the first line of treatment, combined with endarterectomy for patients with common femoral disease.^[@bibr15-2050312120929239]^ This approach agrees with the findings of other practitioners in regard to endovascular treatment of TASC C/D iliac lesions.^[@bibr16-2050312120929239],[@bibr17-2050312120929239]^

While many studies reveal comparable or increased long-term patency for endovascular-included interventions relative to open surgical interventions,^[@bibr12-2050312120929239],[@bibr14-2050312120929239],[@bibr15-2050312120929239],[@bibr18-2050312120929239]^ this outcome may be anatomy-specific. For example, Huded et al.^[@bibr19-2050312120929239]^ reported that, for femoral--femoral bypass (FFB), adding inflow endovascular revascularization (EVR) actually decreased patency while maintaining 5-year limb salvage and mortality rates. However, it is important to note that Huded's group reviewed clinical, operative, and demographic data on patients treated at one surgical center, restricting their review to FFB subjects with adjunctive inflow procedures. Schamp et al.^[@bibr20-2050312120929239]^ similarly reported their finding that limb salvage rates are comparable between infrapopliteal angioplasty and bypass surgery via a literature review, but indicated that patency may be better after surgery. The Huded and Schamp studies, however, are limited in their retrospective nature. In addition, a more comprehensive look into the procedure itself could help to elucidate factors that contribute to specific outcomes. Dougherty et al. evaluated hybrid procedures in order to determine whether endovascular interventions are the cause of graft failure in these procedures. Not only did they find this was not the case, but also they demonstrated success in hybrid interventions when the long, severe lesion was treated surgically, and the focal, less severe lesion was treated endovascularly.^[@bibr21-2050312120929239]^

Dosluoglu and colleagues also took a detailed look into hybrid procedures. Their analysis was based upon the TASC classification of the disease segment that is treated endovascularly. When the lesion classification was A/B, the hybrid intervention was labeled as "simple" and when the classification was C/D, it was labeled as "complex." While Dougherty's report showed success in the endovascular portion of hybrid procedures when that portion was TASC A/B, Dosluoglu showed success in both simple and complex interventions, demonstrating exceptional outcomes in endovascular interventions on TASC C/D lesions as well.^[@bibr16-2050312120929239]^ Furthermore, in a direct comparison, Dosluoglu's team revealed that 5-year primary patency, assisted-primary patency, and secondary patency rates were all higher in their endovascular group, relative to the open bypass group.^[@bibr22-2050312120929239]^ They also reported a notable difference in the baseline characteristics of these two populations, which should be taken into account. Subjects in the endovascular group were older with more comorbidities, while subjects in the open group had more multilevel disease and infrapopliteal intervention. Thirty-day mortality was lower, and need for inflow/outflow reintervention was higher, in the endovascular population.^[@bibr22-2050312120929239]^

Endovascular intervention {#section4-2050312120929239}
=========================

Venkatachalam et al. performed a controlled literature search on the exclusive usage of endovascular techniques in the treatment of CLI.^[@bibr23-2050312120929239]^ Over the two decades covered by their summary, the reported technical success rate of endovascular procedures on infrainguinal arterial disease ranged 70%--100% and on suprainguinal arterial disease 84%--100%. Survival at 1 year ranged 71%--97% for infrainguinal arterial disease and 69%--96% in suprainguinal arterial disease. Considering that infrainguinal disease is far more difficult to treat than suprainguinal disease,^[@bibr17-2050312120929239]^ these procedural and safety outcome rates of endovascular intervention are remarkable.

Venkatachalam and colleagues' comprehensive review allows a more accurate comparison between surgical and endovascular outcomes in CLI treatment than does more limited analysis, such as the Bypass versus Angioplasty in Severe Ischemia of the Leg (BASIL) Trial. BASIL considered only balloon angioplasty as the endovascular intervention. Despite this, the study was still able to show that percutaneous transluminal angioplasty (PTA) is an effective alternative to open surgery for CLI patients.^[@bibr24-2050312120929239]^ Furthermore, in a prospective, randomized, all-male trial, no significant difference was found in survival, patency, or limb salvage between PTA and bypass surgery treatment of iliac, femoral, or popliteal occlusions.^[@bibr17-2050312120929239]^ In the case of iliac disease specifically, PTA yields technical success rates \>90% with patency rates out to 5 years of 80%.^[@bibr17-2050312120929239]^ These rates are generally improved when adjunctive stenting is performed. In a cohort-based study, Mustapha et al. investigated Medicare claims of beneficiaries with initial CLI diagnosis. In comparing propensity score--matched patients who had undergone revascularization via endovascular or surgical means, they discovered that long-term survival and cost in CLI management is comparable between these revascularization techniques, with lower major amputation rates following EVR.^[@bibr25-2050312120929239]^

CFA lesions tend to be heavily calcified and complex, with surgery historically considered to be the optimal treatment option, although newer endovascular treatment strategies now exist and yield favorable outcomes.^[@bibr26-2050312120929239][@bibr27-2050312120929239]--[@bibr28-2050312120929239]^ Thiney et al.^[@bibr29-2050312120929239]^ looked at patients with disabling claudication or CLI who exclusively underwent CFA PTA. Of these procedures, 13% involved inflow vessels and 23% involved outflow vessels. The overall procedural success rate was 96%, freedom from total lesion revascularization (TLR) 97%, and the rate of restenosis 7.5%. These outcomes are comparable with those of surgical revascularization procedures, with only restenosis being significantly lower in some surgical studies. Furthermore, morbidity and mortality, local infections, and lymphatic problems are all greater in surgical procedures, suggesting endovascular intervention is a valid alternative in CFA treatment. Thiney et al.^[@bibr29-2050312120929239]^ also reported that, for CLI patients with multilevel disease, it is insufficient to treat a femoral lesion in isolation. To resolve the CLI, outflow disease must also be addressed.

Multiple outflow {#section5-2050312120929239}
================

An angiosome is an anatomic unit of tissue that is perfused by a specific source artery. According to the angiosome concept in PAD, revascularization of the source artery to the critical angiosome may result in greater wound healing and limb salvage rates.^[@bibr30-2050312120929239]^ While there is controversy surrounding this theory, recent support was found in a group of patients who underwent endovascular therapy alone, without bypass surgery. Those who were revascularized according to the angiosome concept experienced significantly higher rates of amputation-free survival, freedom from major adverse limb events (MALEs), and freedom from major amputation, relative to those who underwent indirect revascularization.^[@bibr31-2050312120929239]^ Even more recently, Okazaki et al. described their experience with angiosome-directed revascularization in CLI patients. They noted that obtaining in-line blood flow to ischemic tissue is complicated by the fact that matched vessels are often small in diameter and severely calcified. In their two reported cases, they handled this dilemma by performing bifurcated dual runoff bypass.^[@bibr32-2050312120929239]^ This added a secondary outflow channel to the original bypass outflow, and achieved successful perfusion. An alternative approach in these heavily calcified cases is to modify the lesion by endovascular methods and thereby prepare the target artery for bypass anastomosis.^[@bibr30-2050312120929239]^

Multiple inflow {#section6-2050312120929239}
===============

Kobayashi et al.^[@bibr33-2050312120929239]^ recently reported that revascularization of both the anterior and posterior tibial arteries, as opposed to single inflow revascularization to either artery alone, resulted in superior outcomes. In double-inflow--treated patients, the wound healing rate was higher, repeat intervention rate lower, and the time to wound healing shorter. Although these are both inflow procedures, this illuminates the advantages for CLI patients of increasing blood flow through simultaneous interventions. Manzi et al. demonstrated the feasibility of achieving multiple inflow in a single intervention to recanalize foot arteries. Using the pedal--plantar loop technique, both tibial arteries could be treated in one procedure, restoring nearly complete antegrade--retrograde blood flow to the foot vessels.^[@bibr34-2050312120929239]^ The operators took advantage of anatomic anastomoses in the collaterals below the ankle, which allowed them to complete these procedures entirely by PTA, without involving bypass.

Inflow and outflow {#section7-2050312120929239}
==================

As summarized herein, numerous trials and reports have revealed the safety and efficacy of endovascular intervention on CLI patients. Khanolkar and Ephrem^[@bibr35-2050312120929239]^ confirmed these findings in the challenging popliteal and infrapopliteal arterial beds, and further investigated the parameters that specifically contribute to successful clinical outcomes. They discovered that obtaining normal inflow and outflow are essential to wound healing and amputation prevention. In the case of below the knee (BTK) disease, it is critical that at least one of the three infrapopliteal arteries is patent. In approximately one-third of the patients they studied, there was additionally a lesion in the femoral segment. In all of these cases, revascularization was successfully performed in order to improve inflow. Approximately, 18% of the patients in the study had single vessel runoff; the majority of these were successfully revascularized and linear flow to the foot was achieved.^[@bibr35-2050312120929239]^

Troisi et al. studied runoff disease in diabetic CLI patients with foot wounds. They discovered it was pedal arch patency, and not direct-angiosome revascularization, that determined successful outcomes.^[@bibr36-2050312120929239]^ EVR was performed on the anterior tibial artery, the posterior tibial artery, or the peroneal artery. Both the estimated 1-year limb salvage rate and the estimated 1-year survival rate were 100% for those patients who had a complete pedal arch.^[@bibr36-2050312120929239]^ Higashimori et al.^[@bibr37-2050312120929239]^ similarly reported that BTK EVR is most successful when straight-line flow is established to a patent pedal arch, yielding 12-month amputation-free survival and limb salvage rates of 88.2% and 98.4%, respectively.

Dorros et al. performed a prospective analysis of hundreds of CLI patients undergoing tibioperoneal vessel angioplasty (TPVA) for outflow disease. The majority of these patients had ipsilateral inflow lesion balloon angioplasty, followed by infrapopliteal tibioperoneal vessel outflow balloon angioplasty.^[@bibr38-2050312120929239]^ It was found that dilatation was possible in all of the inflow lesions and in 92% of the outflow lesions. The distinct improvement in distal perfusion pressure experienced by patients with successful inflow lesion angioplasty was similar to that which might have been attained by femoropopliteal bypass. However, those patients who also had angioplasty of the outflow lesion experienced an enhancement in distal perfusion pressure to their ischemic foot that could not have been readily achieved with surgery.^[@bibr38-2050312120929239]^ Furthermore, the complication rates were low, with only one incidence of compartment syndrome (0.4%), one amputation (0.4%), and one death (0.4%) related to the procedure. At hospital discharge, 94% of subjects had improved their clinical status. Five-year follow-up was possible with 97% of these subjects, and revealed a 91% limb salvage rate.^[@bibr38-2050312120929239]^

Dorros et al.^[@bibr38-2050312120929239]^ also qualitatively compared these endovascular outcomes with published longitudinal surgical data of five studies. They found that both the procedural and follow-up success of the TPVA cohort exceeded those of the historical surgical series, and stated "the differences in endovascular and surgical survival rates, however, are even more dramatic when the surgical procedural operative mortality is considered."^[@bibr38-2050312120929239]^ Restoration of blood flow, relief of rest pain, and enhanced wound healing outcomes were all superior via angioplasty than bypass surgery; these data provide evidence that angioplasty is the primary therapy for patients with CLI. As an alternative to surgery, *Dorros* et al. conclude that "endovascular therapy has an important and definitive role for patients with infrapopliteal arterial occlusive disease and CLI by easily revascularizing inflow and outflow lesions with minimal morbidity and mortality, which significantly improved distal extremity perfusion pressure."^[@bibr38-2050312120929239]^

Joint inflow and outflow revascularization is beneficial in other CLI scenarios as well. In patients with chronic occlusion of popliteal artery aneurysm (PPA), poor outflow independently correlates with worse primary patency and limb salvage rates.^[@bibr39-2050312120929239]^ Endovascular intervention allows simultaneous repair of the occlusive PPA and the downstream infrapopliteal lesion(s), yielding significantly better outcomes.

Professional guidelines {#section8-2050312120929239}
=======================

Per the 2016 AHA/ACC Guideline on the Management of Patients With Lower Extremity Peripheral Artery Disease,^[@bibr6-2050312120929239]^ both EVR and surgical procedures are recommended to "establish in-line blood flow to the foot in patients with nonhealing wounds or gangrene." However, the level of evidence in support of the EVR recommendation is considerably higher (Level B-Randomized) than that in support of surgical intervention (Level C-Limited Data).^[@bibr6-2050312120929239]^ In PAD patients with lifestyle-limiting claudication, EVR is recommended for revascularization in hemodynamically significant disease, both aortoiliac occlusive and femoropopliteal.^[@bibr24-2050312120929239]^ The effectiveness of EVR in isolated infrapopliteal artery disease has not been established.

In terms of minimizing tissue loss in CLI patients, the 2016 Guideline recommends evaluation of revascularization options by an interdisciplinary care team. Amputation should not be performed first.^[@bibr6-2050312120929239]^ In its evaluation, the care team would consider lesion characteristics as well as patient comorbidities, such as congestive heart failure, severe lung disease, and chronic kidney disease. An EVR-first approach is recommended in cases where: comorbidities put the patient at increased risk of surgical complications, the patient has rest pain or multilevel disease, or the patient lacks a suitable autologous vein for bypass grafting.^[@bibr24-2050312120929239]^ For patients with multilevel disease, all diseased segments can be treated in one setting, unless clinical factors (e.g. ischemic rest pain) or patient safety would be compromised. In those cases, the Guideline recommends inflow disease to be first addressed, and then outflow disease to be treated in a staged manner.^[@bibr6-2050312120929239]^

In the updated BTK supplement to the Inter-Society Consensus for the Management of PAD (TASC II), the steering committee determined that hybrid intervention is best for the patient with both inflow aortoiliac disease and infrainguinal disease.^[@bibr40-2050312120929239]^ In CLI patients particularly, the committee generally recommends inflow procedures to be managed by endovascular techniques, followed by infrainguinal surgical revascularization. Aho and Venermo^[@bibr41-2050312120929239]^ reported that, from 2004 to 2011, the number of hybrid procedures performed annually increased from 4 to 73, with inflow interventions accounting for 60%, and outflow for 40% of the cases. They noted that hybrid methods result in similar treatment outcomes to surgical intervention, but with less morbidity and shorter hospital stays. Slovut and Sullivan^[@bibr42-2050312120929239]^ agreed that EVR procedures yield lower morbidity and mortality with decreased length of hospitalization, and additionally that they are less invasive, but potentially less durable, than surgical bypass. In discussing EVR for treating inflow lesions of the aortoiliac or superficial femoral artery, they found that such intervention does *not* compromise the long-term patency of a downstream bypass graft. They maintained that EVR procedures can be performed successfully for inflow disease, outflow disease, and inflow/outflow combinations.^[@bibr42-2050312120929239]^

Finally, three major global vascular surgical societies, the European Society for Vascular Surgery (ESVS), the Society for Vascular Surgery (SVS), and the World Federation of Vascular Societies (WFVS), joined efforts to launch the Global Vascular Guidelines (GVG) initiative.^[@bibr43-2050312120929239]^ They recently decided that the term chronic limb-threatening ischemia (CLTI) is preferred over critical limb ischemia (CLI), as the latter implies threshold values of impaired perfusion rather than a continuum. The GVG also states that evidence-based revascularization (EBR) depends on three independent axes: Patient risk, Limb severity, and ANatomic complexity (PLAN). In addition, the working group of GVG proposed a new Global Anatomic Staging System (GLASS), which involves defining a preferred target artery path (TAP) and then estimating limb-based patency (LBP), resulting in three stages of complexity for intervention. The GVG also gives recommendations for EBR strategies for CLTI that are based on best available data---specifically stating that vein bypass may be preferred for average-risk patients with advanced limb threat and high complexity disease, while those with less complex anatomy, intermediate severity limb threat, or high patient risk may be favored for endovascular intervention.^[@bibr43-2050312120929239]^ The GVG further states that the decision to perform staged or multilevel revascularization for patients with combined inflow and outflow disease should be individualized on the basis of severity of limb threat (especially if tissue loss), anatomic complexity, and patient risk.^[@bibr43-2050312120929239]^ Finally, similar to the other guidelines mentioned above, the GVG stresses the importance of multidisciplinary teams and centers of excellence for amputation prevention as a key health system initiative.

Conclusion {#section9-2050312120929239}
==========

Over the past 30 years, endovascular interventions have seen dramatic improvement in technique, operator skill, treatment devices, safety, and procedural success. Not surprisingly, recent years have shown a sharp increase in the percentage of bypass procedures hybridized with endovascular methods, outpacing bypass-exclusive procedures for the first time in 2010.^[@bibr19-2050312120929239]^ EVR encompasses less invasive measures, including PTA, atherectomy, and stenting, than does open bypass. However, many contend that EVR is only appropriate for TASC A and B lesions, and surgery should be employed for TASC C and D lesions. Yet, when surgical and EVR interventions were compared for TASC B and C aortoiliac lesions no difference in mortality or limb salvage at 5 years was found.^[@bibr17-2050312120929239]^ In fact, the acute success rates of EVR in all anatomic territories are \>95%, regardless of TASC lesion severity.^[@bibr44-2050312120929239]^

Another objection to the primary use of EVR in treatment of PAD is the occurrence of restenosis, particularly after stenting. It was found that limited or compromised runoff predicted higher failure rates of EVR procedures.^[@bibr44-2050312120929239]^ These conclusions were generally drawn prior to the introduction of adjuvant methods, such as modern atherectomy, to prepare lesions for PTA. Since decreased blood flow has been shown to increase the rate of restenosis, current techniques such as orbital atherectomy, which maintain blood flow after PTA, may facilitate improved outcomes and remove substantial limitations to EVR success.^[@bibr44-2050312120929239],[@bibr45-2050312120929239]^ In BTK disease, several studies have reported that PTA is feasible, successful, and safe when combined with adjuvant atherectomy and stenting.^[@bibr17-2050312120929239]^ A 2019 analysis of the XLPAD registry revealed that the addition of atherectomy in BTK interventions is associated with lower rates of 1-year repeat target limb revascularization.^[@bibr46-2050312120929239]^ In above the knee (ATK) disease, multiple randomized controlled trials (RCTs) have shown no difference in 1- or 3-year death, amputation, or revascularization failure rates after surgery versus angioplasty.^[@bibr17-2050312120929239]^

A major limitation in comparing the effectiveness of various treatment modalities, however, is the variability among research studies. As pointed out by Antoniou and colleagues in their meta-analysis of femoral--popliteal therapy, PTA could range from plain old balloon angioplasty or bare metal stenting in some trials to endoluminal reconstruction of inflow and outflow vessels in others.^[@bibr47-2050312120929239]^ Similarly, there was variation in open revascularization modalities in the reported studies, from prosthetic vein grafting to common femoral endarterectomy. It is critical to be specific and consistent in describing procedures and outcomes measured when performing such comparisons. The most recently published systematic review to compare evidence for bypass surgery and endovascular interventions in CLI patients covered nine cohort or RCT studies, none of which include data obtained in the past decade.^[@bibr48-2050312120929239]^ As concluded by Dominguez et al. in their expert review of endovascular therapy, "catheter-based technologies are rapidly evolving at a rate that is outpacing large-scale studies evaluating relevant clinical outcomes."^[@bibr4-2050312120929239]^

This review comprises a breadth of studies in an attempt to avoid such limitations and provide a critical summary of PAD research findings. In the literature reviewed herein, EVR---including ballooning, stenting, and atherectomy---is shown to be an efficacious therapy for CLI. When used to augment collateral inflow, limb salvage benefits are realized, and when used to treat runoff disease, tissue healing is promoted.^[@bibr17-2050312120929239]^ EVR is an effective PAD therapy for both ATK and BTK, and can safely and effectively treat both inflow and outflow disease. As such, it plays a leading role in the therapy of lower extremity artery disease.^[@bibr44-2050312120929239]^
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